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Pilot Responsibilities When
Conducting Land And Hold Short
Operations (LAHSO)

m
Introduction

LAHSD is an acronym for "Land And Hold Short Operations.” Land and hold short
operations are an air raffic control procedure inrended to increase airpoet capacity
without compromising safety. This means thar, as pilot-in-command {or as an opera-
tor}, several minures of valuable time can be saved during every LAHSO landing and
taxi-in. Think of the savings in fucl and operaring expense — not to mention freeing
up the runway for others 1o use, thereby increasing overall system capacicy. This pro-
gram, however, will work more effectively only if pilors have a clear understanding of
what'’s expected of them. That's whar this bookler is ail abour,

For starters, LAHSO include landing and holding short of an intersecring runway, an
intersecting raxiway or some other designated point on a runway other than an inter-
secring runway o tixiway. {See Figures [-3.)
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Figure 1=-LAHSO of intersecting taxiway.

FIGLIRES 1, 2, and 3. — (1} Land pnd hold short of an intargacting runway; (21 Land
and hold short of an intersecting taxway: snd (3 Land and hold short of a designated
point on & runway other than an intersecting runway or taxiway. (o this latter case, for
example, holding short at a dasignated point may be required to aveid conflicts with
the runway safsty area/fiight path of & nearby runway.) Each figure shows the approxi-
mate location of LAHSO markings, signage, and in-pavement lighting when installed.
For further information on LAHSO markings, signage, and lighting, see the Airman's
Infarmation Manual, Chapter 2, “Asronautical Lighting and Othar Alrport Visus! Aids, ©
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Figurs 2-LAHSO of intersecting taxiway.
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Background

For years, pilots hiave been asked to land and hald shorr of intersecting rumars.
Previously, the acronvm "S0OIR," for Simultanesus Operations on Intersecting
Founways, was used exelusively to deseribe simulraneous operations on two intessect-
ing runways—either two arerafr binding simulranecasly or one aiteraft landing

while another was taking off.

SOHR, s been used a3 a ool by aieeraffle conrmollers to increase airport 'E'Hpﬁh:lt}'
stnee 1968, SOIR hag grown into a procedure now used ar over 830 intersecring
runvway combinations at moee than 220 aigports.in the United States, including
many general avistion only (Le., non FAR Part 139) airports.

Tens of thousands of safe landings and depantures have béen achieved using SOIR.
As airport operarions increase, operations such as SOIR will become even more
impormant, allowlng aviacion w grow while I:eel:rmn expensive airport construcrion
and delays down.

The term LAHSO now replaces SOTR because SOIR is being mpaudud o inchede
landing eperarions to hold sheer of an interseccing taxiway and to hold short of a
dﬂmmﬂpﬂ;ﬂ[{m:hmnﬁlﬂmmﬁhhﬂlddmn poinc). ]nu:ﬂ&:dl.."tHEDupnm
Tions on wet omways ate also andcipated.

Pilot Responsibilities and Basic Procedures

LAHSO is an air traffic control procedure thae requires pilot partcipation wo bal-
ance the needs for increased airpore capacity and system efficiency, consbcent with
safety.’ This procedure can be dowe safely, pravided pilots and controllers are knowl-
edgeable and undecstand their respengibilicies. With minimal additicnal preflighc
planning, pilots can help increase airport capacity—SAFELY! The following para.
graphs cutling specific pilotfoperator responsibilivies when conducting LAHSO.

Ax comtrolled airporcs, air trafiic may clear a pilor 1o land and hold shoe provided
certain weather mindoums and runway léngths are avallable, among ocher coneldera-
tioms. - Pilots may accept such o elearmes provided that e pilot-in-command deter-
mines that the aireraft ean safely land and stop within the Avallable Landing
Distance {ALDY), ALD dats are published in the special notices section of the

. AirportfFaciiity Directory (AED).  Contrallers will also provide ALD data upon

requaest. Student pllots or piloes not familiar with LAHSO should met participate in
the program.

The pilot-in-command has the final authority to accepe or decline any land and
hold shore clearance. - The safety and operation of the aircraft remain the respons-
bility of the pilot. Filots are expected to decline a LAHSO clearmee if they
derermine it will compromise safety.

FAR Part 121 and 135 operatoes (adr carvier and air raxi) are required m develop

appropriste training programs and procedures before receiving LAHSO approval
auchotization. '
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T conduct LAHSO, pilos should become Eamiliar wich all available information cone
cerning LAHSO at cheir destination airpart. Pilots should have, readily available, the
published ALD and runway slope information for all LAHSO runway combinarions ar
each airport of intended landing. Additionally, knowledge abour the aircrft’s landing
performance data permits the pilot to readily determine that the ALD for the assigned
runway i sufficient for safe LAHSO. As part of a pilocs preflight planning process,
pilats should determine if their destination airport has LAHSO. Domestic alrpores
with LAHSO will have & note in the "Airpor: Remarks™ section of the A/FD stasing

“See SPECIAL NOTICE—Land and Hold Shore Operations.” For airparts that have
LAHED, the preflight planning process should include an assessment of which
LAHSCY combimations would be acceptable given their aircraft’s required landing
distance. Good pllot decision making is knowing in advance whether ane can accept
a LAHSO clearance if offered.

The decision to accept a LAHSO clearance is complerely up to the pilor. Many
LAHSO combinations provide generows margins for most aircraft. Others may not.
Consequently, its up to the pilot or operaror to establish their own marging and to use
these standards as a basis 0o either accept or decline 2 LAHSD clearance.

If, for any reason, such as difficulty irr discerning the location of s LAHSO intersec-
tion, wind conditions, aircraft condition, etc., che pilot elects to request to land on

the full length of the runway, to land on ancther nnway, or to decline LAHSO, the
pilot is expecred to prompely inform air oraffic, ideally even before the clearance is
istued. A LAHSO clearance, once accepted, must be adherad ro, just as any other
ATC clearance. The exeeprions would be if an amended clearance is obeained or if an
emergency occurs. A LAHSO clearance does not prechsde a rejected landing,

Controllers need a full read back of all LAHSO clearances. In this read back, include
the words, “"HOLD SHORT OF (RUNWAYTAXIWAYOR- POINT)." In oeder to
reduce frequency congestion, pilots are encournged to read back the LAHSO clear-
amce without prompeing. Don't make the conmroller ask for a read back|

A pilat who accepts a LAHSO clearance should land and exit the nmway at che firs
convenient taxiway (unles directed otherwise) before reaching the hold short paint.
Otherwise, the piloe must stop and hold at the hold shere point. 1§ 3 rejected landing
hecomes necessary alter accepting a LAHSO clearance, the pilot should maintain safe
separation from other aireraft or vehicles, and should promprly notify the contoller.

*ﬂ_
Determining Your Landing Distance i

The following aircraft related factors apply to all LAHSO and, among other factors,
should be considered when determining whether an aircraft can land and come o &
full stop within the ALTY and, if necessary, can perform a rejected landing.
* The acrual landing weight, flap sewting, and approach speed to be flown during
the final approach.
® The elevation of the airport.



* The ambiens temperature. (Temperature affects density altitude and thus e
ainspeed. True airspesd aflects ground speed as well as braking abiliry. I also
affecs rejected landing perfformance. )

# The atmospheric pressure, i.e., the altimerer setting.
+ The wind component, i.e., whether the winds are steady or gusty.
* The effective runway gradient, i.e., the slope of the ALD.

(NOTE: The average slope of the entive runway may differ from the siope for tha
portton, of the runway used for LAHSO )

* The published Threshold Crossing Height {TCH). Aircraft pedformance charts
are based on a TCH of 50 feer. TCH data is published in the A/FD s well as
on the instrument approach procedure charte. TCH in excess of 50 feer will
require o grearer distance for landing.

* Existing runway surface conditions, as appropriate, e.g., a dry or wer runway.

* Regulatory landing requirements for the specific kind of operarion. This section
applies to all FAR Parts 121 and 135 LAHSO operations.

(NOTE: Al pilots conducting LAHSO must be awave of their atreraft's landing per-
formance. This is especialy erue for opevations comducted wnder FAR Part 91 (gener-
ol avigtion), since, unlike their alr carrier connbevparis, there ave no vegulatory “safery
ctashions™ available to add 1o the arrovaft’s binding dismce when conducring LAHSO,

© A good “rule-of-thumb® for 2ny Pan 91 operation is fo add at least 1000 feet to the
published aireraft knding distance 1o cover any contingencies. General aviarion pilots
shoudd recognize tha landing pevformance data are calculated for given landing flap
configurarions, weights, and speads. Ay increase in the published final approach
speed cam resule i increased londing disenees. )

* Aireraft equipment required for landing should be fully operational priar 1o con-
ducting LAHSO. Inoperative deceleration systems such as brake components,
spoilers, anti-skid systems, ete., and their accompanying inoperative restrictions
may be listed in the aircraft’s Minimum Equipment List {MEL). MEL items
should be reviewed prioe to landing. (Al pilots should consider the impact on
stopping distance of any inoperarive deceleration system.) Tire pressure should
be checked periodically because it's crirical 1o achieving published landing pet-
formance, especially when performing “LAHSO—Wet." An under-inflared tire
increases the possibility of dynamic hydroplaning. .

* Pilots in alreroft that have been modified with tires, wheels, brakes, ar brake
pads that differ from the eriginal trpe design should consider the impacts of
these modiflearions on landing roll our distances before accepting LAHSO
clearances,

Remember... Only accepe o LAHSO landing clearance i & provides pleney of margin
for the aiveraft's lending performance!



Additional Suggestions
LAHSO—(jeneral

* Airspeed control is the most importane factor in achieving landing precision.
MNormally, the proper approach speed to be flown (for most but not all aircraft)
is 1.3 Ve for the actual landing welght-often reforred o as "Vref,”

(Mote: Any addidonal sirepeed on final (over and aboee 1.3 Vi) muse be considered
when determining whether an aircraft can bend and seop within the published ALD. [If
theve is ANY dowubt, just say “no” and do not accepe the clearance if offered. )

* Pilors should have their aiecrafe propetly configured and stabilized for the
LAHSO final approach segment. Sinee airspeed eonmrol is vital, coming in too
fast is a set-up to landing long.

* Pilors should decline a LAHSO clearance whenever there is the potential for a
wake vorrex encounter from another airerft or in potential wake vortex sioua-
tions thar necessitare a higher than normal approach path, resilting in 2 TCH
greater chan 50 fect and thus the possibility of landing long.

* From a flight planning perspective, if the Airport/Facility Directory stares that
LAHSO operations are conducted ar a specific airport, expect and plan on
receivinga LAHSO clearance. (See FAR Section 91.103.) Prior to departure,
calculate your estimared required landing distance for the destination mirporr,
and be fully prepared for a LAHSO clearance wo any cunway or hold shor poine.
Don't be surprised?!

* Listen ro the ATIS if avallable. If the ATIS says chat LAHSOSOIR operations
are in effect, review all applicable LAHSO/SOIR combinarions {given the exist-
ing wind conditions) and have a clear undemstanding of which combimations
will work for yvou and which ones will nor If in doubt, ask the controller for
the ALLL

* Pilors should be extea vigilane whenever there is a temporwry displaced
threshold,

{NOTE: Controflers have ALD data veadiby available and will provids it wpom
requeest. It's a good idea to ask for the ALD if you are unsire or would ke confirma-
tion of the lending distance.)

* Pilots should be cautious when there is a tailwind on final. A railwind compo-
nent while on final approsch or during the landing flare or roll-out can signifi-
cantly increase the distance required for landing. Piloes should exercise extreme
caution in accepring a LAHSO clearance whensver there is a reported ailwind
component aloft of 10 knots or greacer balow 1,000 feer AGL.

* Pilots should consider a limiting maximum crosswind component of 15 knors
(based on peak gusts} or when the Airplane Flighe Manual {AFM), Pilocs
Operating Handbook {POH), or Owner's Manual suggests lower limice.

-]



» Pilots should decline a LAHSO clearance if there are reports of chunderstorms
of wind shear near che airport. The reason for this is that adverse weather may |
require higher than normal approach spoeds, and thes may contmibune 10 landing
long.

* In the event of a rejected landing, ie., a balked landing, che pllot-in-comemand
iz responsible for maintaining safe separation from other aircraft, obstructions,

including aircraft {or surface wehicles) on the intersecting runway or taxiway,
and notifying ATC.

LAHSO-Situational Awareness

# Siryarional awareness b2 vital g0 the succes of LAHSD, Situstional awareness
uarts with having current airport information in the cockpit, readily accessible
to the pilot. (An airport diageam assists pilots in identifying dheir locarion

on the airport, thus reducing requests for “progressive taxi instrucrions” from
controllers. ) _ ;

Situational awareness includes ltﬁcctiw pilot-controller radio communication.
ATC expects pilots to specifically acknowledge and read back all LAHSO
clearances as follows

EXAMPLE:

ATC: "(AIRCRAFT ID) CLEARED TO LAND RUNWAY SIX RIGHT,
HOLD SHORT OF TAXIWAY BRAVO FOR CROSSING TRAFFIC."

AIRCRAFT: "(AIRCRAFT ID), WILCO, CLEARED TO LAND RUNWAY
SIX RIGHT TO HOLD SHORT OF TAXIWAY BRAVO."

ATC: "(AIRCRAFT ID) CROSS RUNWAY SIX RIGHT AT TAXIWAY
BRAVD, LANDING AIRCRAFT WILL HOLD SHORT."

AIRCRAFT: "(AIRCRAFT ID), WILCO, CROSS RUNWAY SIX RIGHT
AT BRAVO, LANDING TRAFFIC TO HOLD.®

* For those airplanes flown with two crewmembers, effective intra-cockpit com-
munication between cockpit crewmembers is also critical. There have been sev-
eral instances where che pilot warking the radios accepred a LAESO clearance
bue then simply forget to tell the pilot flying the aircreft.

Situarional awarencss also includes a chotough undemstanding of the airport
markings, signage, and lighting asscciated with LAHSO. These visual aids con-
sist of a chree-pare system of yellow hold-short markings, red and white signage
and, in certain cases, in-pavement lighting, Visual aids assisr the pilot in deter.
mining where to hold short. Figures 1-3 depict how these markings, signage,
and lighting combinations will appear once installed. Pilors are canrioned thar
not all sitports conducting LAHSD have installed any or all of che above mark-

ings, signage, or lighting.



= Piloes should only receive 2 LAHSO clearance when there s a minimum ceiling
of 1,000 feet and 3 stavute miles visbilitg. The intent of having “basic” VER,
weather conditions 1s ro allow pllots to maintain visual contet with other
aircraft and groursd vehicle operations. Pilots should consider the effecrs of
prevailing inflight visibility (such as landing into the sun) and how it may affect
overall situationnl awarenes, ]

LAHSO-Night

* Pilets should consider any eddicional risk faczors when pedforming night
LAHS0. For example, a night, depth perception decreases and often is com-
pensated by crossing the runway chreshold st higher chan a normal TCH, This
may resule in the airplane touching dovn Farther dowvn the wunway than
originally planmed. E

* Lack of a visual or electronic "aim point™ may cause an abnormal glide path,
especially at nighe. ‘While many runways already have 1,000 feet ouchdown
zome markers painted on them—soretivaes referred to and used as “aim
points"—runways less than 4,000 feat generally do not hasve thess highly visible
markings and therefore pilots must rely on some other visual "aim point® tefer
ervce b establish the proper glide puth, An improperly selected “aim point®
may lead to banding long.

LAHSO-Wet Runways
* Pilats landing on wet romways face additional considerations. e such factor is
the potencial for dynamic hydreplaning. To minimize the rizk of dynamic
hydroplaning, make sure the aircraf®’s tires are inflated to the peblished rive
pressure. _
# Pilots are encouraged oo provide braking action reports whenever condugting
LAH3D, especially when performing “LAHSO-Wes ™



For the most current informatiom on
LAHSO, refer to the Litest edidon of the

Airman's Information Manual and other FAA
guitdance mazerials,

For addirtonal copies consace:
Awviation Safety
(202) 267-7770



